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ACCIDENT-COST DATA ON MOST OF THE BITUMINOUS COAL MINED 
EAST OF THE MISSISSIPPI RIVER FROM ‘ia 1, 1934, TO 
JANUARY 31, 19354 
By J. d, Forbese/ and C. W. Owings/ 

The economic necessity of eliminating unnecessary costs incident to 
fatalities and injuries is frequently overlaoked by mine managers and mine 
workers. Accident rates in the coal-mining industry are higher than those 
in nearly all other industries of the United States. In such a highly com 
petitive industry as coal mining the cost per ton of coal, which is directly 
and indirectly affected by the death ard injury rates, in meny cases determines 
whether a coal mine can be operated vrofitably. 


The object of this circular is to direct attention to the economic losses 
that are sustained and to the wrofits that might be made were an effective 
safety policy to be adovted, rhich would prove beneficial to employer and enm- 
ployee alike in coal mining, 


RELATION CF CO:PENSATION INSURANCE TO PROFIT AND LOSS 


Survrising comnarisons can be made between the cost of accidents and 
the margin betrveen receipts and the cost of vroducing and selling conl by 
means of figures recentlv issued by the Division of Reseerch and Planning of 
the National Recovery Administration“/on costs of producing coal and bitumin- 
ous compensation insurance in 12 States east of the Mississipni River. Com- 
pensation-insurance costs include comnensation, hospitalization, medical care, 
and similar items of expense, usually designated the direct cost of accidents 
as distinct from the numerous less-evident but frecuently much more expensive 
indirect costs that almost invariably accommany accidents. . 


Some of these direct—cost figures are given in table 1. The data are 
arrenged according to coal fields end not according to States. Although fig- 
ures are given for only »art of the mines in each district, they may be con- 
sidered representative as they constitute 79-1/2 percent of the commercial 


1/ The Bureau of Mines will welcome reprinting of this paper, provided the 
following footnote acknowledgment is used: "Renvrinted from U.S. Bureau 
of Mines Information Circular 6896", 

e/ Supervising engineer, Safety Division, U.S. Bureau of Mines, Pittsburgh, Pa. 

3/ Associate mining engineer, Safety Division, U.S. Bureau of Mines, Pitts— 
burgh, Pae 

4/ Henderson, Leon, Berquist, Fe E., and Gordon, Ee. Be, Bituminous Coal Sta- 
tistics for the Period of Avril 1934 through January 1935: Division of 
Research and Planning, National Recovery Administration. 
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production in Pennsylvania, Ohio, Maryland, Michigan, Kentucky (except western 
Kentucky), West Virginia, and Virginia for a 10-month period ended January 31, 
1935; about 85 percent of commercial production in Illinois and Indiana dur- 
ing the same period; and annroximately 93 »nercent of commercial production in 
Alabama, Tennessee, and Georgia during the 9-month period ended December 31, 
1934, Parentheses indicate loss. In the eastern subdivision of Division I, 
the averege loss per ton was 5.79 cents compared with a compensation—insurance 
or direct cost per ton of 5.38 cents. In other words, if accidents had been 
elimineted, the loss per ton would have averaged 0.41 cent. In western Penn- 
sylvania the average loss per ton was 3.23 cents, whereas the cost of com 
pensation insurance or direct accidents was 6.47 cents per ton; if the com 
pensation cost had been 50 percent less, the coal companies in this district 
could have "broken even." In the Ohio subdivision, coal was mined at a profit 
in spite of relatively high compensation-insurance cost; with effective 
measures taken to prevent accidents, this profit very probably could have been 
doubled. In Michigan, the cost of compensation insurance was nearly twice as 
great as the loss per ton of coal sold. In the Panhandle district of West 
Virginia, coal was sold at an averege profit of 2.70 cents per ton, but if 
half of the compensation cost had been eliminated a profit of nearly 5 cents 
per ton would have been realized. In other parts of West Virginia a similar 
condition exists. In Indiana and Illinois (Division II) coal was sold at a 
profit that could have been increased materially by reducing compensation— 
insurance costs. The mines in Division III operated at an average loss of 4. 
cents per ton, including a compensation—insurance cost of 3.12 cents per ton. 


Table 1 indicates the difference in profit and loss in the various dis— 
tricts and the variation in direct cost of accidents es reflected by compen— 
sation-insurence costs. In many districts a reduction of less than 1 cent a 
ton in direct or commensation-—accident costs would have allowed the mines to 
operate at a profit, The figures in table 1 are invportant because they com 
pare costs in different small districts; however, a comparison of profits 
and losses with direct compensation insurance costs by States provides a 
broader means of comparison. 


Table 2 shows that only 4 of 12 States east of the Mississippi River had 
an average profit from the operation of bituminous—coal mines in the period 
under discussion, Illinois, Indiana, Onio, and West Virginia had average 
profit ranging from 5.53 dents per ton in Ohio to 8.65 cents per ton in I1l1li- 
nois, or an average profit of 6.85 cents per ton. Compensation insurance or 
direct cost ranged from 3.88 cents per ton in West Virginia to 8.64% cents per 
ton in Ohio, or an average direct cost of 4,59 cents per ton for accidents. 
If this expense had been reduced to 1 cent ner ton, the average profit would 
have been 10.4% cents per ton, giving a totel profit for the 547 mines in 
these four States of over $12,000,000 instead of $7,622,413.09. 
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TABLE 1. — Some bituminous coal-mine costs, by divisions, 
April 1934 to Januar: 1935, compiled by NRA, 
Division of Research and Planning 


+ Parentheses () indicate a loss or deficit. 
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Total Total | | Total | Profit + fe Compensation 
net cost | income! or (loss)= | Cost per 
er ton) per ton | Total cost} ton =~ 
DIVISION I | | | can Eth 
stern Subdivisio | | | 
otal Eastern Sub ; | - 

BSS isidn -sveeee t: 20 249 10 1182 | $2.0603| $(0.0579 1,089 200; $0 .0538 
Barnesboro .eeee 1,969,002 1785} 1.9228! ( .2557) 00545 
ek ee 530,279 0657; 1 8475; ( .2182) 00555 
Broadtop ....ee- 87,726| 2.6049! 2. 3071; ( .2978) so440 
Clearfield ..... 1,138,366] 2.0696! 2.0368, ( .0328) | 0763 
Nanty-Glo ....e0. 2,350,359! 2.1030 ees 20233 | 20641 
Reynoldsville .. 5,046,497] 1.9200! 1.9167| ( .0033) | ~0360 
South Fork ..... 5,112,690} 2.2086] 2.2061' ( .0025) 20599 
Southern Somerset. 2,291 ,495| 2.2791! 2.0831' ( .1960 0629 
Total Eastern | eye 

Pennsylvenia.. 18,926,414] 2.1215! 2.0570 .06US 1,027,583.69% — 054 
Marylend cecceocs 720,125) 2. acid 2.0970! ( .0137) 37,823.26 .0525 
“ Upper Potomac 
i Te Van) sacad 602,566] 2.01 1. 4325.05} 040 
sei aT eel ace aa a | 
{| Upper Potomac. 1,322,591] 2.0672! 2.1076 0470 
‘stern Pennsylvania 
' Total Western 
| Pennsylvania. |__148 | 26,454 oly 408! 1,908 1,710 ‘i 82 064 
~ °!' Thick Vein (in 
| cluding "head 

Coal") weccee 37 | 9,073,90%) 1,8966] 1.9394 042g 20567: 
Thin Vein - | ; 

Avella District y UUs 127) 1.8479} 1.6538) ( .1941) .0814 

Panhandle ... 27 | 6,547,018] 1.9256} 1.9245) ( .0611) 0772 

Youghiogheny 

District ... 4u | 1,333,132) 2.0952} 2.0149) ( .0803) .0767 
Connellsville-— 
Point Marion: 
| Pittsburgh 
1 5 286 ,458| 1.7392}.1.6214) ( .1178) 0721 
Sewickley 
and Hunkers 5 362,193} 1.6607] 1.5392! ( .1215) 20719 

Coking ccscec 15| 2,512,997] 1.9281| 1.3454 ( .0827) 20530 
Upvper Freeport, 

Conemaugh... 16 830,335} 220390] 1.9257] ( .1133) 20804. 
Thick Freevort 10 | 3,086,697) 1.8553]; 1.8928 00375 20568 
Butler, Mercer; 10 391,664; 1,9705) 2.0163 20458 20927 
Greensburge..ee 6} 1,118,393} 2.2103} 1.8937) ( .3166) 20526 
Latrone: «secs 5 252,884 1.9979} 1.8368 ( .1611) 20834 
Ligonier sesc« u 10 1.860 03 0668 
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TABLE 1. — Some bituminous coal-mine costs, by divisions, 
Avril 1934 to January 19 compiled by NRA, 
Division of Research and Planning (continued) 


Number Total Total | Total | Profit ___Compensation  _ 
of net cost income jor(loss) 1/ Cost per 
mines tons per ton|per ton t Total cost ton 


DIVISION I (Conti) 
Ohio Subdivision: 
Total “Total Ohio Sub-— Sub-= 
division ssvcee 9,694, 8715 


Crooksville, 
Shawnee, Hock- 
ing, Pomeroy, 
and Jackson e. 

Massillon and 
Leetonia eeecce 

Cambridge,No. 8, 
and Amsterdam— 
Bergnolz eeeee 


21 | 2,736,609! 2.0062 | 1,9256 ( .0806) » 1085 
7 618 ,089) 1.9737 


Rie — 185] 3. perry 
1,065 4781 1.7272. 
nom 


8,354,070] 1.6281 


Michizan Subdivision 14,781.60 


Panhandle of West 


ViPeI Ie 64%0h v's $2,422.61 


Northern West 
“Virginia: 
Total Northern 


West Virginia e% 
Subdivision 


Pittsburgh, Red- 
STONE eeccececce 39 
Sewickley, Free~ 
vort & Kittan- 
NING eccsoveccoes 
All Preston County 
Sewell cine eked 


Southern Noel, 

Smokeless} 

Total Southern No. 
Subdivision eee. 
Pocahontas esces 
Greenbrier eecoe 
Winding “ulf eee 
New River eenees 


1/ See footnote page 3. 
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TABLE 1. — Some bituminous coal-mine costs, by divisions, 


April 1934 to ¢ to Januery 1035, conailed br IA, 


cancers = Sapmammniaarenes  canmantceentesniires = cape m oaiatn es mailers een aee 


umber| Total | Total | Total ; Profit _,  Commensation 
of | net | cost income! or(1oss)+/ ost ver 
mines tons jper ton|per ton! per ton ; Total cost ton 
VISION I(Cont'd.) | | 
uthern No. 2: | | | 
‘otal Southern No. ; 


2 Subdivision ee} 208 |36,835.665!$1.6199/$1, Suu | 0 0248 51 40g 06 | 0.038 
Big Sandy, Elk- Jel 


KOYrn covccsececes oy 6,251,524 1.9260 1.9106 20154) 


| | (0323 
Harlan ccccccece 8 | 1,850,910} 1.9550] 1.9578! .0028 | 0561 
Hazard eccescvoee 26 2,379,077 1.9256 1.8588 ( .0368) ; 00537 
Kanawha eecsecse U7 |10,113,€16] 1.8078] 1.8766] .0688 "4 20332 
Logan sesessssee | 36 | 7,583,366] 1.5721} 1467103} 1382 | ,0322 
Southern Appala- | | | 
chian sesesseee | 14 | 1,460,494! 2.0472 149164) ( 1308) ,0658 
Virginia cesses 23 | 3,754,482; 1.9636] 1.8813! ( .0823) 20385 
Williamson eeee. 0 447 575] 1.810 1.7653! (_.Ou O O4uZ 
DIVISION II | 
idiana: | . 
Total Indiana ... 46 | 8,892,403! $1 5203 | $1,598 0782 0479 
Brazil-—Clinton . 14 | 2,201,764! 1.7206 ook 
Linton-Sulliven. eh | 3,905,547! 1.5323 20494 
Princeton—Ayr- 
shire sessscee | 8 | 2,695,112] 1.3326 0319 
pe dee = 
Total Illinois e. |_103 | 26,262,250] 1,5531| 1.6 O86 1,267,4 oO 
Morthern cececee 7 | 1,565,804! 1.729] 2.0545, .3296 00348 
Central-Peoria.. 13 2.477.160 1.5827 1,6702} 0815 90348 
Central-all 
others eccseee oy 1 QO]. 1.5134! 11,6349] 122 2051 
Total Central. |__37 | 9,952,510/ 1.5307/ 1.64391 41312 | | 
Belleville ......, 33 | 5,425,842] 1.3735! 1.4c82} .0347 00361 
Southern .ee.eeeel_ 26 | 9,613,094) 1,6468! 1.6981) .0513 20584 
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/ See footnote page 3.. 
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TABLE 1. — Some bituminous coal-mine costs, by divisions, 


‘April 1934 to January 1935, comoiled by NRA, . 
Division of Research end Planning (continued) 


Number Total Total Total Profit / Commensation 
of net cost income or(loss) Cost jer 


DIVISION r112/ 
Alabama,Southern 
Tennessee and 


Georgia: 

Total Subdivision 4 2 2.2 ; 3 a 12 
Alabama, Dist. 1 7 612,904 2, oe 2.5160 | .0810 we oe sp OOBe 
Alabama, Dist. 2 a 2,035,645 2.0721 1,9996 ( .0725) , oe 026° 
Alabama, Dist. é 13? 25° 2.3885 2 4004 pe | 00338 
Alabama, Dist. 


3.0 240 25 (  .1302) 205°) 
Total Alabama = a RCT 2.320 2.2667 ( eo, 3202 2.2067 (_.048) TN 86,00 20% 1,186.00 eO2C8 


Southern Tenn. 


and Ga.,Dist.l 4 "ia »128 2, 21279 2205N6 ( 0731) Us 7265+ 00 034] 
Southern Tenn. 

and Ga.e,Dist.2 — 4 151 583 2.2267 1.9906 (2361) 4,983.00 032° 
Total Southern 

Tenn. and Ga. 8 563,312 221545 2.0376 ( 21169) 19,248.00 00342 


1/ See footnote page 3. 
2/ Summary for 9 months, April to December, 1934; Januery 1935 not available. 
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The eight States in which coal was produced at a loss (Alabama, Kentucky, 
Maryland, Michigan, Pennsylvania bituminous, Tennessee, Georgia, and Virginia) 
had losses ranging from 1.37 cents per ton in Maryland to 12.69 cents per ton 
in Tennessee and Georgia, an average loss of 4.46 cents per ton and a total 
deficit of $2,965,094.58 for the mines in this group. The compensation in-— 
surance ranged from 3.08 cents per ton in Alabama to 5.03 cents per ton in 
Pennsylvania. The average direct cost for this group of mines was 5.42 cents 
per ton, and from this a total loss of $3,599,397.19 was exverienced. If 
the compensation cost in this group had been reduced to 1 cent ner ton, the 
deficit would have been about $29,000; if this figure had obtained in Ken— 
tucky, Maryland, and Michigan, the coal mines in these States would have been 
operated at a profit of 1.03 to 2.88 cents per ton, and Pennsylvania bitumin- 
ous mines would have had an average profit of about half a cent a ton... 


The profit for the 992 mines included in the study was $4,657,318.51, 
comprising a profit of $7,622,413.09 (an averege of 6.85 cents per ton) in 
Illinois, Indiana, Ohio, and West Virginia and a loss of $2,965 ,094.58 (4.46 
cents per ton) in the other eight States. The commensation insurance paid 
by these 992 mines was $8,712,661.53 or over & million dollars more than the 
profit in the 4 States and nearly twice as much as the »rofit for the 12 
States. In Pennsylvania, $2,738,527.51 was paid for compensction insurance, 
or nearly three fourths of a million dollars more then the deficit. On the 
other hand, the 341 mines in West Virginia had a profit of $4,120,131.50 for 
the 10 months, with a direct-accident cost of $2,581,521.60, or about five 
eighths as much as the profit. 


The cost of compensation insurance in those States in which a loss was 
sustained is nearly 1 cent higher than the compensation insurance in those 
Stetes in which the mines operated at a profit. In other words, if the mines 
in the States in which the coal, on an average, was sold at a loss could 
have operated at the same compensation-insurance rates as in the States in 
which coal was sold at a vrofit, more than $650,000 would have been saved. 


DIRECT COST 


Commensation insurance revresents only vart of the costs of accidents. 
Costs of industrial accidents to the employer have been shown by He W. Hein-— 
rich, of the Trevelers! Insurance Coe, to consist of 20 vercent direct costs 
and 80 percent indirect costs. It is doubtful whether the same ratio applies 
to mine accidents. The following table wes compiled from data in Accident 
Facts, 1935 edition, issued bv the National Safety Council: 


TABLE 3. —- Comparison of days lost »er 1,000 man-hours in 
certain industries, 1934. 


Fatalities and | Permanent Temvorary 
Total permanent totel - nartial disabili- 

disabilities disabilities ties 

All industries se... bel 1602 0,39 0.29 

Cement eetrseeseeeee ers 301 > 4 ol 

Construction eeesese 252 3% 41 055 256 

Lurbering Coectececce 4.20 Sse 1.05 1.63 

ining ‘ 10.19 Lio 1.30 1 no 
42ze oe 
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On this besis, the severity of mining injuries is six times as great as 
that of "all industries" and more then twice es greet as that of lumbering 
which ranks second in severity of injuries. 


Mining has a fatality and permanent total-disability severity rate 7- 
1/4 times greater than that of "sll industries" and more than twice the rate 
for the constrvction industry. Permanent partial disabilities in mining are 
3-1/3 times as much es the everage for all industries, and temporary dis-— 
abilities are more than 5 times the average. Consecuently, the direct cost 
of accidents in mines is higher than in all industries, although the cost per 
accident will not be 6 times as high as for all industries. For instance, in 
West Virginia in 1933-34 the cost of noncoel industrial injuries averaged 
$145 per injury comvared with an average of $215 per injury in coal mines, 
a ratio of more than 1 to 1-1/3. 


INDIRECT COST 


The indirect costs include lost time, lost production, broken or idle 
equipment, replacing injured workers, overhead, end reduced efficiency. Rush 
MN. Hosler, of the Pennsylvania Commensation Reting Bureau, estimates that 
bituminous mine emoloyees in Pennsylvania lose $3 for every dollar of com 
pensation paid. At one mine in West Virginia the workers lost nearly $2 for 
eech dollar paid as compensation; the average for the State is slightly 
higher. It is reasonable to supynose that in the bituminous mines east of the 
Mississipni River injured rorkmen lose at least twice as much as eney re- 
ceive in comensation, 


An accident causes other employees to ston vork to see what is hapvening 
and to heln injured workmen; this enteils a direct loss for tonnage, men, 
and a loss to employers due to time lost by men paid on en hourly basis. When 
a fatality results, in most mines all employees cense work for the remainder 
of the shift, with a direct vweze loss to emloyees and numerous indirect losses 
to the employer. The time of suvervisory employees is recuired to investigate 
and make reports on the accident, this and other like demands on the time of 
opereting employers increesing the cost of onereting the mine. 


The indirect loss from a fatality may be estinated. In the 992 mines 
considered in the study on which this paver is based, the average employment 
ves 445 mene The average nroduction in tons per man-day ranged from 1.56 in 
Georgia to 7.75 in Indiana, and the generel average for the 992 mines was 

tons per man-day. <A study to determine the time of day when accidents 
occurred shors that about 45 vercent took vlece before noon. The tonnage 
oroduced is in about the same provortion; consequently, if work ceases through- 
out the mine when a man is killed, about half of the daily tonnage for the 
day on which a fatality occurs is lost for each fatality, or 2.e2 tons for an 
average of 415 men, equivalent to 921 tons, uvon which an average profit of 
2.62 cents per ton could heve been realized, or a total »rofit loss of $24.13 
through loss of tonnage caused by one death. His loss may be recovered later, 
but generally this is not done. On this basis, the loss of $24.13 per indi- 
vidual on the 873 deaths that occurred in these States in 1934 amounts to 
$21,065.49. 
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| The loss to the tonnage man ranges from $0.52 to 32215, with a mean 
of $1.34 per man. The day man loses from $0.66 to $1.3C, or an average of 
$0.93. Assuming that in the average mine of 415 emmloyees 215 vere tonnage 
men and 200 were day men, the average rege loss to the workers in connection 
with a fatality to a fellow worker amounts to $474.10. The loss to employ- 
ees in the 873 deaths would be anoroximately $414,000. 


The loss in nonfatal injuries is difficult to estimate. Assuming that 
for each vermanent total and vermanent partial disability it was necessary 
to take the injured man to the surface or the shaft bottom, the loss in ton-— 
nage probably rould everage 25 tons ver case, based on an average loss of 1 
hour for the tripe On this basis, in 1934, for tm1,859 permanent total and 
partial disabilities in the 12 Stetes, 46,475 tons were lost at an average 
mrofit of 2.62 cents per ton, or $1,217.95. The loss to employees in decreased 
tonnage and other distractions due to the occurrence of these accidents would 
undoubtedly have been more than $100,000. © 


Accidents frequently follow other accidents, due to excitément following 
the original injury. For instance, efter a miner was injured in a gassy coal 
mine, he was transported to the shaft bottom in a mine car hauled by a 
gnthering Locomotive; the brakeman nezlected to close the ventilating door 
and, when the locomotive returned an hour later, an eccumulation of methane 
c'sused by short circuiting of air due to the ovened door was ignited by an 
are from the trolley wheel, and two men were injured by the explosion. Another 
fairly typical accident occurred in a coal mine in which a miner was killed 
by a fall of roofs while his body was being extricated,another miner rushed 
in to help rithout testing the roof end wes killed by a second fall. Such 
injuries increase an already large accident cost. 


-A large cost, not usually considered, is overheed exvense that continues 
even then the mine is idle. The average cost of overhead eat the 992 mines, 
as given by the figures of the Division of Research and Planning of the-N. Re &, 
wes 10.48 cents ver ton; using the average emmloyment and vroduction figures 
previously assumed, the overnead cost for a fatality, due to lost nroduction,. 
or 921 tons, is $96.52, or a total estimeted loss of $54,261.96 on the 873 
deaths. The average overhead expense on lost tonnage for nermanent total. _and. 
partial injuries is $2.62 ner disebility, or $4,870.58 for 1,659 such dis— 
‘abilities. 


Due to the higher severity rate of mine injuries compared with thet 
in other industries, it appears tnet the indirect cost —- estimated to be four 
times the direct cost for industry in general - is about three times the 
direct cost of coal~mine injuries... On this assumption, the indirect cost of 
coal-mine accidents in the 12 States considered is $0.147 per ton: if direct 
cost is reduced to 1 cent per ton, a direct saving of 3.90 cents »er ton 
would accrue and a sexing of 11.70 cents ver ton in indirect costs would re- 
sult - a total saving of 15.60 cents ner ton, vhich would have allowed an 
. average profitable operation in.all of the 12 Stetes. 
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COST OF INJURIES 


Accident costs differ according to the degree of the injury and the rates 
allowed under the laws of the various States, as snown in Bureau of Mines 
publications thet give costs of coal-mine eccidents. The cost of temporary 
injuries in 10 States ranges from $33 to $97 per claim. The mean cost of 
temporery injuries is probably about $70. Permanent partial disabilities range 
from $598 to $1,177, with a mean cost of about $850. Permanent total dis- 
abilities range from an averege of $6,015 to $13,750, with a mean cost of © 
$14,000. The cost of fatalities ranges from $2,521 to $5,052; the mean cost 
of fatalities is about $4,000. ‘The cost ver claim, including all types of 
compensable injuries, rances from $134 to $396, or an average of $277. ‘The 
actual cost of the injuries may be much greater than the average cost. The 
average cost of fatal and nonfetal injuries is generally used in estimating 
the accident cost of injuries by individual mining companies, and the maximum 
cost possible to be charged to the operating company frequently is overlooked. 
The maximum charges for the State in which a mine is situated should be deter- 
mined and the cost considered in estimeting cost of injuries. 


In the calendar year 1933, the latest year for which data are available, 
for every 53 nonfatal commensable accidents in the bituminous mines of the 
United States there was one fatality. A permanent total disability was sus- 
tained for every 1,292 nonfatal injuries and a nermanent partial disability 
for every 37 nonfatal disabilities. Similar data are given in table 4 for 
the bituminous mines in the 12 States considered. The ratio of number killed 
to the number nonfatelly injured is between 1 to 25 and 1 to 148; the average 
ratio is 1 to 49. For every 15.6 deaths, one workmen is totally disabled; 
and for each death, 2.1 sustnin permenent partial disatilities. Every mining 
compeny should have similer information for the State or the section in which 
its mines are overating, and en estimated cost of accidents should be prepared 
annually and be included in the budget. Such information should point to 
definite measures to reduce the accident costs. It has been shown that the 
average cost of accidents during the 10—month ~meriod covered by the N. R. A. 
figures was 4.90 cents per ton of coal. This cost should not exceed 1 cent 
a ton, and even lower figures have been obtained by comoanies that. pene put forth 
an earnest effort to reduce accidents. 


REDUCTION IN ACCIDENT COSTS 


Accident data and costs for three mines, as given in table 5, show that 
safety can be achieved and accident costs greatly reduced by taking proper 
steps. In mine A the number of noncompensable accidents was reduced by more 
than three fourths, in 4 years, compensable accidents by three fifths, and 
fatalities by one half, while a reduction of tro thirds was obtained in all 
Classes of accidents. During the same period the accident cost per ton was 
reduced 62 percent; although the administrative expense of the safety depart- 
ment increased 42 nercent, the total cost of accidents was reduced 3 cents 
per tone 
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Somewhat similar results were obtained in mine B, in which there was no 
increase in the administrative expense of the safety department and the cost — 
of accidents was reduced 65 vercent - from 3.1 to 1.1 cents per ton - a re- 
duction of 2 cents ver ton for cost of accidents and 5° percent in total cost. 
At the same time the cost per $110 vayroll was decreased 38 percent, or more 
than $1 per $100 payroll. 


In mine C, from 1930 to December 1, 1934 (virtually a 5-year period) no- 
lost-time accidents declined 51 percent, noncompensable accidents 95 percent, 
compensable accidents 84 percent, and fatalities 100 percent; the total re- 
duction in lost-time accidents was 90 percent. In accomplishing this feat 
the cost of accidents was decreased from 8 cents to 7 mills per ton, a saving 
of 7.3 cents per ton of coal produced, a reduction of 91 percent. 


The reduction of coal-mine accidents is not difficult; it is primarily 
a question of organisation, education, and supervision — education to make 
known to all employees the causes of accidents and how they may be prevented, 
and supervision to see that safety rules and regulations are formulated care- 
fully and then obeyed and that the few men who are not willing to cooperate 
in accident reduction are discinvlined,. 


SAFETY ORGANIZATION 


Safety can be attained only through organizinz to reduce accidents. It 
has been aptly said that safety virtually never originates at the bottom and 
works up, but that the sefety idea must be thoroughly sold to the men at the 
head of the organization and their sincere and enthusiastic safety spirit 
transmitted to all employees. Responsibility for safety should rest on one 
person — an executive of the company in small organizations; a safety engi- 
neer in larger organizations. Everything pertaining to safety should be 
under his control or receive his aporoval. To make safety activities ef- 
fective, any organization should provide for regular monthly meetings of all 
employees to discuss safety topics and explain rules and regulations. The 
Bureau of Mines sponsors the Holmes Safety Association, a national orgeniza- 
tion that provides opportunity for chapter membership in all mines; this | 
association has been successful in aiding to reduce mine accidents. 


Results obtained through numerous Holmes chepters, which »rovide for 
meetings of all employees, show What can be expected wherever these chapters 
are organized and given enough support to keep them active at all times. In 
the bituminous mines of Pennsylvania, where a large number of Holmes chapters 
have been organized and there is complete cooperation betreen the Pennsylvania 
Department of Mines and the Hobmes Sefety Association, the number of acci- 
dents has been reduced greatly. In 1930, before this work was emvhasized in 
Pennsylvania, the death rate was 1.457-per million man-hours operated. In 
1934 it is estimated that the rate was 0.°44 death per million man-hours of 
exposures. In West Virginia, where few Holmes chapters were organized or 
operating in 1931, the fatality rate was 2.528 deaths per million man—hours 
of exposure; in 1934, the first year in which the Holmes chapters were largely 
attended, due to the interest of the mining people and the sponsorshtp of 
the State Department of Mines the fatality rate had decreased to 1.840 deaths 
per million man-hours. 
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It is realized that tne nolmes Safety Association, or other similar 
organizations, cannot accomplish such results withont the full cooperation 
of the State insvection department, miners, and operators; on the other hand, 
it is often difficult to accomplish comparable results in accident prevention 
where the Holmes or a similer plan is not folloved. Where attendance at 
safety meetings has been small, cue to changing labor conditions, accidents 
have increased noticeably. It is believed, therefore, thet this association 
or a similar organization offers a definite means of educating miners in 
safety, thus helping to reduce the number of accidents. 


SAFETY BENEFITS 


The cost of conducting a safety organization is not great, ranging from 
1/2 to 1-1/2 cents ver ton, and in no case should it exceed 1 cent per tone 
This cost is relatively small when it is considered that 2 to 5 cents per ton 
May be saved on accident costs. 


The success of any safety undertaking denends largely upon complete co- 
operation between officiels and employees. In one large mining company a 
change vas made in superintendents; the nev sunerintendent was sincere in his 
safety efforts, took tne men into his confidence, and, through this close 
cooperation, wes able to reduce accident costs from $3.10 per $100 of payroll 
to $0.31 per $100 of payroll, the saving of $2.79 being the direct result of 
sincerity and cooperction. This is an instance in which common sense was 
the means of saving an apnreciable amount in dollars and cents. 


CONCLUSIONS 


le Calculations besed on cost data collected by the Ne. R. A. at most of 
the commercial mines in le States east of the Mississinvpi River show that 
the average profit rea'ized on bituminous coal was 2.62 cents per ton. 


2. The average cost of compensation insurance vas 4.90 cents per ton, 
or 2.25 cents rer ton more than the profit. 


3. Coal mines in this study in Illinois, Indiana, O,io, and West 
Virginia showed an average profit of 6.85 cents ver ton of coal yroduced 
compared with a compensation insurance cost of 4.59 cents per ton. 


4, The loss per ton of coal in the mines studied in Alabama, Kentucky, 
Maryland, Michigan, Pennsylvania bituminous, Tennessee, Georgia, and Virginia 
averaged 4.46 cents, whereas the average compensation insurance cost was 5.42 
cents per ton. 


5. If the actual cost of accidents had been reduced to 1 cent a ton, 
coal could have been produced in all States without loss. 


6. The cost of compensation insurance wes nearly 1 cent a ton higher 
in the States where coal was produced at a loss than in the States where a 
vrofit was realized. 
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Ye The severity of injuries in the mining industry is nearly six times 
as high as for industry in general. 


8. Due to the higher severity rates, the ratio of direct to indirect 
costs is also higher in mining than in industry in general. This ratio is 
estimated to be about one to three in bituminous mines. 


9. Because a fatality results in a loss of tonnage, loss of profit to 
the company is estimated to have been $24.13 per death; and the estimated 
average loss of wages by the average of 415 workmen in the mines in the study, 
because of time and tonnage losses suffered rhen a fellow employee is killed, 
is $474.52 per death. 


10. Overhead expenses, that continue even when the mine is idle, aver— 
age 10.48 cents ver ton, as given by the N. Re Ae; these expenses cont inue 
when the mine is closed because of a mine death, or ~ork is temporarily sus- 
pended on account of accidents and injuries. 


11. The indirect cost of accidents in the 2°92 mines covered by this 
study during the 10-month period ended January 31, 1955, is estimated to 
have been 14.7 cents per ton, and the total direct and indirect cost aver— 
aged 19.60 cents per ton. 


le. A reduction of direct costs of accidents to 1 cent a ton would have 
resulted in a total saving of anvroximately 15.60 cents per ton. 


13. Safety is vrimarily a question of organization, education, and 
supervision. 


14, Each mine or related group of mines should have a safety organiza-- 
tion as a definite part of the operstion of the mine; it should be under the 
direct supervision of the operating head of the company. 


15. Large mines should have a safety engineer in charge of all safety 
work, He should have authority to enforce his recommendations. All con— 
struction work and proposed changes in systems or methods of operation should 
be approved, for safety features, by him. 


16. Cooperation is the keynote of safety achievement. Complete agree- 
ment should exist between men and management; fairness, frankness, and courtesy 
are prerequisite to successful safety organization. 

17.e All accidents, regardless of whether injury was involved, should be 
investigated thoroughly, and recommendations should be made to prevent 
future occurrence of similar or related accidents, 

18. The causes of all accidents should be determined and responsibility 
therefor should be placed, 
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19. All employees snould belong to a safety organization, and meetings 
of all employees should be held at least monthly. Such meetings serve as a 
means of educating employees as to existing hazards and means of preventing 
accidents. Generally, closer cooperation between emvloyer and employees 
results. 


eO. The Holmes Safety Association plan of safety organization has func- 
tioned successfully in many districts. Reduction in number of accidents and, 
consequently, in accident costs has generally resulted. This plan is described 
in United States Bureau of Mines Information Circular 6481, Organization Plan 
of the Holmes Safety Association, by J. J. Forbes and M. J. Ankeny. 


el. Safety organization has been the means of obtaining actual accident 
costs of less than 1 cent a ton in a number of bituminous-coal mines. 


eee Individnal mine-safety records are gratifying, tut whenever a large 
number of mines,.State mining departments, and national safety bodies co- 
operate for general welfare, greeter good is accomplished and public welfare 
is benefited, hence-the necessity for cooneretive safety effort of all per- 
sons engated .in coal mining. 


Cost of compensation insurance in bituminous mines east of the Missis— 
sipoi River for 16 months in 1934 was nearly 5 cents per ton of coal produced, 
whereas the average profit realized from the sale of coal was less than 2-2/3 
cents per ton.. The cost-of producing coal in § of 12 coal-producing States 
in this rezion-was nearly 4-1/2 cents per ton more than the sales realization, 
and the comvensation insurance cost was nearly 5-1/2 cents per ton. In other 
words, the accident insurance cost was about 1 cent per ton greater then the 
loss per tone When mines are proverly organized and operated in connection 
with safety, actual cost of accidents should not exceed 1 cent per ton; 
records submitted to the Bureau of Mines show that it is possible to reduce 
accident costs to less then 1 cent per ton, which clearly indicates that 
safety not only reduces the death rate, number and severity of injuries, and 
human suffering, but also reduces operating costs in most instances to such 
an extent that mines are taken "out of the red" and return a profit. Low 
accident rates not only reduce accident costs but elso increase the morale of 
employees, and the greater efficiency and productivity resulting therefrom 
tend to lower the operating expense. 
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